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1 
This invention relates fo valves and is par- 
ticularly applicable fo lever-operated swinging 
gare vaives, i. e., valves in which a valve member 
or gare is mounted for oscillation on an axis 
parallel fo the axis of a fluid conduit and is 5 
swingab!e by a lever to open and close the con- 
duit. 
In gare valves generally, when the valve is in 
completely closed position, the static fluid pres- 
sure on the inlet side of the valve tends to force 10 
the gare tightly against the valve seat on the 
ourlet side of the valve. When the valve is of 
large size and/or the valve is used for controlling 
the flow of fluid maintalned at high pressure, 
this static fluid pressure on the gare may cause ]5 
the gare to bind agalnst the valve seat to such a 
degree that a very large force is required to 
"crack" the valve, i. e., to make the initial open- 
ing movement which opens the valve a crack. 
Once the valve is opened a crack, the resultant 20 
fluid pressure on the iniet side of the gare is 
greatly reduced, and the opening movement of 
the gare may be continued with a much smaller 
force. In closing the valve the reverse effect 
obtains, the greatest force being required at the 25 
end of the closing movement to complete the 
closing of the valve. Generally speaking, it is 
not practicable to increase the length of the op- 
erating lever without limit to secure the me- 
chanical advantage required for "cracking" the So 
valve, since the space requied for swinging the 
lever between open and closed positions becomes 
excessive. 
In the form shown of the present invention, a 
swinging gare valve is provided with a valve- 35 
operating mechanism comprising a system of 
compound levers which ïurnishes greatly 
creased mechanical advantage for the initial 
opening and final closing movement of the valve. 
The mechanical advantage decreases as the valve 40 
is opened and increases as the valve is closed 
with the result that for a given angular move- 
ment of the operating lever, the gare is given a 
greater angular movement when it is remote 
from closed position. This facilitates rapid 45 
opening and closing of the valve. 
An object of the present invention is to provide 
a lever-operated swinging gare valve having an 
improved operating mechanism for facilitating 
opening and closing of the valve. 50 
Another object of the invention is to provide 
for swinging gare valves, a lever-operating mech- 
anism having improved and advantageous oR- 
erating characteristics. 
A further object of the invention ts to provide 55 
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such a valve and operating mechanism that may 
be readily manufactured and easily assembled 
or disassembled. 
Further objects, and objects relating to de- 
tafls and economies of construction, manufac- 
ture and use will more deflnitely appear from the 
detailed description to follow. 
iy invention is clearly dened in the appended 
claires. Where parts are, for clarity and con- 
venience, referred to on the basis of their 
oriented position shown in the accompanying 
drawing, no limitation as to positioning of the 
entire structure is to be implied, since it will be 
understood that the entire structure may be in- 
verted or that it may be used in any inclined 
position. Also in both the description and the 
claires, parts at times may be identified by spe- 
cific names for clarity and convenience, but such 
nomenclature is to be understood as having the 
broadest meaning consistent with the context 
and with the concept of my invention as dis- 
tinguished from the pertinent prior art. The 
best form in which I bave contemplated applying 
my invention is illustrated in the accompanying 
drawing forming part of this specification in 
which: 
Fig. 1 is a side elevation, partially in section, 
showing a valve constructed according to the 
present invention. 
iig. 2 is an elevation from the right-hand end 
of Fig. 1, the valve being shown in closed posi- 
tion. 
iig. 3 is an end elevation similar to Fig. 2, the 
valve being shown in partly opened position. 
Fig. 4 is an end view similar to Figs. 2 and 3, 
the valve being shown in completely open posi- 
tion. 
Fig. 5 is a fragmentary cross section through 
the valve body, taken generally on the line 6--6 
of Fig. 2. 
Fig. 6 is a plan view of a link of the valve-oR- 
erating mechanism shown in Figs. 1 to 4. 
Fig. 7 is a partly diagrammatic elevation show- 
ing a modified valve-operating mechanism for 
use with the valve shown in Figs. 1 to 4. 
Referring now to the drawings, Figs. 1 through 
4 show a swinging gare valve of the type known 
in the trade as the "Everlasting" valve. This 
valve bas a valve body | formed of a left-side 
bonnet | | and a right-side bonnet | 2, these bon- 
nets defining a valve chamber C (Fig. 5) having 
two spaced parallel generally fiat side walls. The 
circumferential wall of the valve chamber may 
be formed by a peripheral flange 14 on the valve 
bonnet Il. A gasket 
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tween the bonnets | | and 2 to forma fluid-tight 
seal. The bonnets   and | 2 are held together in 
sealed relation with the gasket |3 by a plurality 
of circumferentialty-d]sposed bolts and nuts 
which clamp extended flanges of these bonnets. 
The internal construction of th]s valve may be 
as shown in Fig. 5 or correspond with that shown 
in Wylie G. Wilson Patent No. 1,991,(}06, issued 
February 12, 1935. 
The bonnets  ! and |2 are each provided with 
ports opening into the valve chamber C. These 
ports are ordinarfly cylindrical and in alinement; 
and, in assembly with pipes, are continuations 
of the ira]er diameter of the pipes, forming .a 
straight conduit through thevalve. Avalve seat 
[3, which may be similar to that shown in the 
above-mentioned Patent 1,991,(}06, may be pro- 
vided within the valve chamber surrounding the 
port oî at least one of the bonnets || and 
Such a valve seat is provided at leas on the 
outlet side of the.valve chamber.. 
Terminal flanges 7 and 19 may be used to 
connect the valve body with similar flanges of 
in]et and ourlet pipes, or the valve body may be 
threatedly enaged or otherw]se connected with 
such pipes in any customary manner. Ordinarily 
each of the flanges ' and |9 is provided with a 
suitàble number of bolt holes (hOt-shown) for 
joining flanged pipes thereto. 
A circularvalve member on gare 2} of diameter 
some»vhat larger than thatof the valve ports is 
swingablymounted within the valve chamber C 
for rotation on an ax]s parallelwith the conduit 
defined by the valve ports. This gare, in the form 
shown, comprises a pair of circular-stepped discs 
'|l, [6 (Fig. 5) which are retained within the 
ring-like end of a lever 33. A compression spring 
37 serres to urge the discs 6, |8 against the op- 
posite parallel sides of the valve chamber C, with 
which they make a lapped fit. 
The other end of lever 33 is nonrotatively se- 
cured to a short valve post or shaft 2| which-is 
journaled for oscillation in the right-side bonnet 
[.2. Upon oscillation of the shaft 2|, the gare 
is oscillated between closed position across the 
valve ports and open position out of the line of 
the valve ports. 
When in closed position, the gare 2} is acted 
on by pressure within the in]et-port and valve 
chamber C to force the gare tightly against .the 
valve seat surrounding the-outlet port. The total 
unbalanced fluid pressure on the gare ]S roughly 
equal fo the area of the gare in square inches 
multiplied by the difference between the in]et 
and ourlet port pressures in pounds per .square 
inch. This constitutes an unbalanced force on 
the gare 2|}, which forces the gare tightly against 
the 'valve seat surrounding the ourlet por and 
aids in sealing the valve. However, in larger 
sizes of valves and/or valves used with large dif- 
ferences between in]et port and ourlet port pres- 
sures, the unbalanced force on the gare may be- 
corne excessive so as to cause the gare to bind 
against the valve seat and res]st open]ng of the 
valve. 
As the gare 2} ]S started towards open position 
and fae valve "cracked," the pressure within the 
in]et and outlet ports is partially equalized, and, 
in addition, the area of the gare overlying the 
valve port and the valve seat is decreased, thus 
lessening the unbalanced force on the gare and 
reducing the frictional engagement or binding 
of the gare on the valve seat. As the gare is pro- 
gressively moved towards entirely open position, 
the iluid forces on the gare become progressively 
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more nearly balanced until at fully open posi- 
tion, these forces are substantially balanced. 
Conversely, the unbalanced fluid force on the gare 
increases as the gare is moved ïrom open to closed 
5 position. Accordingly, if requires the greatest 
force to more the gare when the valve is in closed 
position, and the force requh'ed to more the gate 
decreases progressively as the valve is opened. 
To operate the valve gare -, the valveshaft 2 
10 is projected through a stuffing bo 2 to the out- 
side of the valve body {}. The outer end of this 
shaft may be journaled in a boss 23 formed on 
the terminal flange |9 to furn]sh an additional 
bearing for lnaintaining the shaït in alinement. 
15 The shaft 2! is oscillated by valve-operating 
mechan]sm tobe described and serres to corre- 
spondingly oscillate the gare 29 between ctosed 
and open position. 
The valve shaft 2 ! is provided with a gare lever 
2O 2 having one end fixedthereto between the stuff- 
ing box 24 and the boss23. This-lever is given 
the curved form shownin Figs. 2 to 4to provide 
clearance ïor the oPerating mechanism as wfll 
be described. 
25 To supply a swing fulcrum for a second lever 
to rotate the gare lever 26, a fulcrum link 27 is 
provided having an end pivotally connected to 
the valve body l} by abolt 2 received in a bore 
in the valve body. Preferably, the right side 
30 bonne 2 is extended outward to provide a 
mounting .29 for the link -7, the mounting being 
generally on a prolongation of the .arc through 
which the free end of the gare lever$ operates. 
The lik 27 is bifurcated as indicated in .Fig. 6, 
35 the space bstween the bifurcations of the link 
receiving the-gate lever 2S as indicated in Figs. 
1 to 4. The link 2.7 is giventhe curved form in- 
dicated in Figs. 2 to 4 fo supp]y .the necessary 
clearance for operation as wfll be described. 
40 A second or operating ]ever 3} is provded, 
having one end thereof pivotally attached to the 
ïree end ofthe fulcr_um link 27 by a pin 23, this 
end of the ]ever .3} ]ying ,between the bifurca- 
tions of the.fulcrum]ink. The lever 3{} is pref- 
erably straight anti .the opposite or free end S! 
45 thereof s shaped fo .form a-handle for operating 
the -lever. Intermediate the ends oï the lever 
and peferably nearer the pivoted end thereof, 
there is provided a :pair of laterally-extending 
ears '$2, .32..:A çpin.:28 passes .through he :ears 
5o 32, a2 and pivotally-connects .the ïntermediate 
portion oï the operating lever } fo the outerend 
of the gare lever 6. Preïerably, the ears.32, 2 
are. located oneon each side of thelever 
When the alve isin closed position, as-shown 
55 in Figs..1,and:2,.the_.pin 28, which connects.the 
intermediate portion oî the operating lever 3} to 
the_fr.ee endor the-gare lever 2,.is substantially 
on a straight line passing f2rough the pivotal 
axes.formed by.pin.23 and.boit.22. 'o permit the 
0 çhree pivots, 22, 2 and 23, to be :brought in line, 
the.link 27 .isgiven the necessary cur.ature. This 
link also serres as a.stop.which,:by-engaging the 
ears 22, 32, prevents further oscillation of the 
65 operating le,er 9 wlich might.result:in damage 
to the edge of the :gte } or other .pavots of the 
valve .if the gare were .forced .past its .normal 
closed position .and against the wai1 .[4 of the 
bonnet |.L Such. damage would be more likely 
7O with the high mechanicat advantage obtained by 
thecompound.levers 26 and S},such-mechan]cal 
advantagebeing at ifs maximum when the levers 
are in valve-closed position. 
As the opmoEting lever 3} is-swung toward open 
F5 position as indicated in Fig..3, the-fulcrum .tink 
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2] also swings so as te provide a moving pivot 
or fulcrum for the lever 30. As the operating 
lever 3} is moved to completely open position as 
shown in Fig. 4, the gare 20 is swung completely 
clear of the valve ports. In the completely open 
position, the free end of the gare lever 26 extends 
generally parallel to the operating lever 30, the 
base of the operating lever engaging the curved 
portion of the lever 26 to serve as a stop fo limit 
further opening movement. 
As will be apparent from a study of Figs. 2, 3 
and 4, the arrangement of the above-described 
operating mechanism is such that a given angu- 
lar movement of the operating lever 30 results in 
a relatively lesser angular movement of the gare 
20 when the valve is in closed position and in a 
relatively much greater angular movement of 
the gare when the valve is approaching complete- 
ly open position. When the valve is in complete- 
ly closed position, the mechanical advantage de- 
rived from the series of compound levers com- 
prising the gare lever 26 and the operating lever 
30 is af a maximum. This mechanical advan- 
rage is extremely large and the gare 20 is moved 
relatively slowly by operation of the lever 30. 
As th..e lever 3{} is oscfllated teward valve-open 
positen, the mechanical advantage continuously 
decreases, the relative motion of the gare 20 cor- 
respondingly increasing. Upon closing the valve, 
the mechanical advantage is initially relatively 
small and continuously increases as the gare is 
moved to closed position. 
The above-described valve-operating mecha- 
nism furnishes a maximum mechanical advan- 
tage when the valve is closed, this mechanical 
advantage continuously decreasing as the valve 
is opened and thereby facilitating quick opening 
of the valve. In addition, the above-described 
operating mechanism provides for a greatly in- 
creased movement of the operating lever 3{} in 
moving the valve between open and closed posi- 
tion, as compared with the single-lever operated 
valve shown in the above-mentioned Patent 
1,991,006, .thereby making for increased ease of 
operation. 
This valve-operating mechanism permits the 
use of a lever-operated swinging gare valve under 
conditions where the size of the valve and/or the 
differential between the inlet and ourlet pres- 
sures might otherwise prevent the use of a lever- 
operated swinging gare valve. In this man- 
ner the desirable advantages of rapid operation 
of the lever-operated valve are secured and fur- 
ther, the compound levers are so arranged that 
the space required for operation of the valve is 
hot greatly increased. 
In the modification shown in Fig. ï, the valve- 
operating mechanism there shown, which re- 
places the valve-operating mechanism above de- 
scribed, comprises a similar operating lever 
and a similar fulcrum link 27 for connecting the 
operating lever to the valve body 0. In this 
form, the valve gare lever 34 is provided with an 
extension 35 which is no.t found on the gare lever 
2.6 of the form above described. In addition, a 
thumb screw 36 is threadedly engaged within a 
bore in one of the legs or bifurcations of the link 
2], the relationship of the thumb screw fo the 
lever $4 being such that the lever is always under 
the thumb screw in all positions of the valve- 
operating mechanism. As the operating mech- 
anism is moved to valve-open position, the thumb 
screw 36 is moved out over the extension 36 of 
the lever 34. By tightening the th.umb screw 36 
against the lever 36 in any position of the op- 
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erating mechanism, the fulcrum link 2] and 
thumb screw are caused to frictionally engage. 
the gare lever 34 so as to hold the valve gare 
2{} in any set position against fortuitous displace- 
5 ment. 
I claim: 
1. A swinging gare valve comprising a valve 
oody having inlet and ourlet ports and a valve 
chamber therebetween, a valve gare mounted for 
10 oscillation within the valve chamber and swing- 
able to closed position to seal the ourlet port, 
and valve-operating mechanism comprising a 
ga.te lever mounted for oscillation with the valve 
gate, a fulcrum link having an end pivotally 
15 mounted on the valve body, and an operating 
lever having an end pivotally mounted on the 
other end of the fulcrum link and un intermedi- 
are portion pivotally joined te the free end of 
the gare lever. 
0 2. A swinging gati valve comprising a valve 
body having in]et and ourlet ports and a valve " 
chamber therebetween, a shaft journaled in the 
valve body and projecting within the valve 
chamber, a valve gate fixed to the shaït ïor os- 
.5 cillation within the valve chamber and swingable 
to .closed position fo seal the ourlet port, and 
valve-operating mechanism comprising a gare 
lever having an end fixed to the shaït outside the 
valve body for oscillation with the valve gate, 
30 a fulcrum link having an end pivotally mounted 
on the valve body, and an operting lever ha¢ing 
an end pivotally mounted on the other end of the 
fulcrum link and an intermediate portion pivot- 
ally joined te the free end of the gare lever, the 
z5 pivot at the end of the gte lever being movable 
to a position between and substantially on a line 
with the ends of the fulcrum link as the valve is 
closed. 
3. A swinging gare valve comprising a valve 
40 body having inlet and ourlet ports and a valve 
chamber therebetween, a shaït journaled in the 
valve body and projecting within the valve cham- 
ber, a valve gare fixed to the shaft for oscilla- 
tion within the valve chamber and swingable te 
45 closed position to seal the outlet .port, and valve- 
operating mechanism comprising a gare lever 
having an end xed to the shaït outside the vulve 
body for oscillation with the valve gare, a 
crum link having an end pivotally mounted on 
50 the valve body, and an operating lever having 
an end pivotally mounted on the other end of 
the ïulcrum link and an intermediate portion 
pivotally joined to the ïree end of the gare lever. 
4. A swinging gare valve comprising a valve 
55 body having inlet and ourlet ports and a valve 
chamber therebetween, a valve gare mounted for 
oscillation within the valve chamber and swing- 
able fo closed position to seal the ourlet port, and 
valve-operating mechanism comprising a gate 
60 lever mounted for oscillation with the valve gare, 
a fulcrum link having an end pivotally mounted 
on the valve body, and an operating lever hav- 
ing an end pivotally mounted on the other end 
oï the fulcrum link and an intermediate portion 
6 pivotally joined to the free end of the gare lever, 
the pivotal mounting of the link on the valve 
body being located substantially on a .prolonga- 
tion of the arc generated by the free end of the 
gare lever, and the pivot at the end of the gare 
70 lever being movable to a position between and 
substantially on a line with the ends of the ful- 
crum link as the valve is closed. 
5. A swinging gare valve comprising a valve 
body having inlet and ourlet ports and a valve 
, chamber therebetween,  vlvc gte mountl 
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oscillation :withln 'the .vave ctmmber and :swing- 
ble::to closed .position £o :seul he outtletport, 
eud alve-operating-meehanism çomçrising .a 
gare eer mounted for :ocillation wlth the vlve 
gare, a fcrum link having an end pivotal 
moted on the valve bo, and an oeraing 
ver g an end. pivotally, mounted on the 
.oçher e :of the fur nk and an 
te ion pivoy ..oined  :the free-:end 
of .he .ga .leer,  pivol mounting. fghe 
l"on-he vàlve bo beg.:located-substan- 
tlally .on a.prongtn..of the :arc generated .by 
e reeend of e  lever. 
 6. A «swinging ge-ve «mprisi a valve 
bo having, inlet and.outlet .por snd.  valve 
chber theebetween, .a . gae moted:or 
eillatlon. withinthe val- ehamber;:and. 
ale  cled positn  seal he ourlet .port, 
and valve-operati meam comping a 
 :leve mountedfor :oscfllation.wth the alve 
gaoe, a cr i having an end. 
mount on-the .vàlve body, .and an operating 
lever ng an-end pivoly mounted un .the 
oher end .of the fulcum li and .an 
diate poion pivotally joined -o the free end .o 
he gare lever, the pivotal mountg of he 
te.valve bo-being loca subsnally on 
a pr01ungation .of he arc generated y.the .free 
end of the gate lever, nd the closing movement 
of%he operating :leur being -limit bv .contact 
of theinrme6ite -rion of :the uperaçing .lever 
. A-swinging ga vlve cempising a valve 
body =hang iet  and ouçlet.ports and. a-valve 
chamber therebetween, a vlve gare mounted for 
oscfllationwin the-valve chber and swing- 
ableto closed position o seal the-ouçlet port,and 
valve-operafing mechanism comprising a-gare 
leyer moted for oscillation w.ith the valve .gare, 
a fUlcrum --nk havingan end pivotall mouned 
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on..the valve body, ..an 0peratlng .lever havlng an 
end nd.pivotallymounted .on the other end of. the 
fulcrum !ink .and an intermediate ;portion piv- 
otally oi-ned to .the free end of the ga lever, 
5 and a clamping mea for frictional eaging 
the liwithone of the levers to lock çhe valve- 
operatingmechanism and retain-the valve.gate 
in ny dered stion. 
8. In a swging, gare valve hang a valve 
10 body with alined iet and ourlet.ports, .:and 
hag a gare .oecil!atable between .alvclosed 
and.valvopen position on-n::is -wch  off- 
set from-.the valv.e ports nd :disposed parallel 
to the directi:of ow throughthe"vlve.pozts, 
15 a valve«oDerating mecsm.comDsng:  :ga 
lever mounted : oscillateith the vve gae, a 
fcr.link having :an end piotal mot 
on thele.bo, .and an.oReratglever a 
an end pilly:mounted on the other :end o£ 
20 the fulcr  and an .inrmediate portion 
pivotally joined -to the free end of thegate lever, 
the pivotal mounting of the fulcrum nk onthe 
valve bo being located substantiall on a pro- 
longation o£ the arc :generated by he ffee-d 
25 of the ga lever. 
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